Identification, cloning and purification of bZIP peptides
Data processing
We processed the data for each probe protein independently, for each experiment. The median signal for a probe was chosen to represent the center of the distribution of non-specific interactions. The width of the distribution of non-specific interactions was approximated as the standard deviation from the median of all signals less intense than the median. We call this quantity s. It characterizes the distribution width without having to account for the long tail due to positive interactions. The intensity of all spots was expressed as a Z-score = (signalmedian)/s that reflects the level of signal to noise for each interaction for a given probe. Data for a few probes had atypical distributions of interaction signals; those with signals less than -5,000 and s values > 4,500 or with maximum signals less than 3s were removed from the analysis. 14 out of 315 experiments were eliminated for this reason. Outlier replicates were also removed from the data set. Spots were identified as outliers if the standard deviation of the fluorescence signal over four replicates was greater than 2,000 and the signal for a specific spot was more than 5 standard deviations from the average calculated for the four replicates. 190 (1%) of the data points were eliminated for this reason. Possible contamination of printed spots by previously printed spots was assessed by comparing the intensities of two replicates to those of an additional two replicates printed in a different order. If one set of signals was more or less intense than the other (by more than 2.5s) and if this same relation held for the proteins printed immediately previously, then the pair of replicates judged to be contaminated was removed from the analysis.
A consensus interaction matrix was constructed using five separate experiments comprising up to 20 observations of each interaction (Tables S2-S6) . A number of different Zscore cutoffs were chosen (Z = 1.5, 2.5, 5, 10 and 20) and the overall probability of observing an interaction with a Z-score greater than each cutoff was determined using the entire processed data set. These probabilities were used to construct a binomial distribution. An interaction was assigned the highest Z-score for which there was less than a 10 -4 probability of seeing it the observed number of times by chance. Interactions were assigned as "not occurring" if the Zscore was less than 1.0 for more than 75% of observations. Interactions with Z < 2.5 that did not meet this criterion were assigned as "undetermined."
Use of empirical rules to score potential bZIP interactions A rule-based scheme was used to assign a score, S, to each bZIP pair. S = Sw(k)n(k), where w(k) is the weight for an interaction of type k, n(k) is the number of times it occurs and the sum is over all types k. The notation used to describe an interaction of type k is (Ay;Bz + ), where A and B are amino acids, and y and z are heptad positions, y for the first helix and z for the second. The superscript +, if included, indicates that the second residue is in the following heptad. Thus, a typical interhelical i to i+5 salt bridge between Glu and Lys (often observed in coiled coils) is notated (Eg,Ke = -1; w(Na,Na) = +1. Rule 1 takes into account the potential formation of favorable salt bridges or hydrogen-bonded interactions between g and e + positions, the repulsion of like-charged residues at opposing g and e positions and the preference of Asn at a to interact with an Asn at the opposite a. Rule 2: weights for g to e + and a to opposite a interactions were taken from experimentally determined coupling energies reported in Refs. (S4, S5).
Solution studies
Circular dichroism spectra were measured on an AVIV-60DS spectrometer in PBS at pH 7.4. Wavelength scans were obtained at 25 °C. Thermal unfolding curves were monitored at 222 nm with an averaging time of 30 seconds and an equilibration time of 1.5 minutes. All peptides were reduced prior to the melting experiments. The temperature of 50% unfolding was determined by assuming (i) a linear dependence of the baseline folded-peptide signal on temperature, (ii) the peptides are fully unfolded at 84 °C (supported by the data) and (iii) there is no temperature dependence of the unfolded peptide signal (supported by the data). cJun and JunD both show two transitions between 0 and 84 °C; for cJun the T m is estimated for the lower temperature transition, which accounts for 80% of the loss of helicity. All melting temperatures were reproducibly measured to within 1 °C and were either > 90% reversible or gave T m s for refolding within 1 °C of those measured for unfolding.
GuHCl-unfolding experiments
GuHCl denaturation curves were fit assuming a 2-state transition with a constant value of m (the dependence of ∆G on [GuHCl] ) for all heterodimers equal to -1.7 kcal/(mol ¥ [GuHCl], molar). The folded baseline for ATF-3 was not defined; a slope of zero was assumed for fitting this unfolding curve. Four peptides (see Figs. 3D-F) with sequences given below were synthesized and purified by reverse-phase HPLC, as previously described (S6). Purity was >95% (by analytical HPLC), and masses were verified by electrospray mass spectrometry (ThermoFinnigan). Sequences are listed with the amino-terminus (acetylated) at the left, and the carboxy-terminus (amidated) at the right. Table S1 . Colored boxes indicate the extent of inter-and intra-family interactions (with Z > 2.5) that were observed to be reciprocal in the screen: n > 90%; n 50-89%; n 10-49%. Thick boundaries denote interacting families for which we are not aware of a previous literature report. References supporting, partially supporting 1 or disagreeing with the array data are in the left, middle and right columns within each box, respectively. Thus, a reference in the left column of a colored box supports an interaction, whereas the same location in an uncolored box supports the absence of an interaction. Underlined text indicates agreement with primary data, but not the published interpretation. In some cases the references refer to bZIP sequences that differ by species or length from those used in this study. The references corresponding to each number are presented in Supporting Online Material: References for Figures S1 and S2. Figures S1 and S2 . The color scheme is: n Z > 20; n Z > 10; n Z > 5; n Z > 2.5; n Z > 1.5; o Z ≤ 1.5.
Figure S2
Newman and Keating . A large percentage of the non-interacting pairs can be identified using these methods. (A) Scoring using Rule 1, a simple counting of attractive and repulsive electrostatic and polar g to e interactions, with a reward for pairing Asn residues at a. (B) Scoring using Rule 2, which assigns experimentally determined coupling energies to g/e' and a/a' residue pairs (S4, S5). The N-terminal end of the coiled-coil domain (at left) was determined by reference to the Fos/Jun crystal structure (S7), the C-terminal end by the point at which the PAIRCOIL (S8) probability drops below 10%. The register of the coiled-coil domain is shown at the bottom of the column starting at the f position. Sequences were aligned according to sequence similarity of the coiled-coil domain using CLUSTALX (S9 Tables S2-S4 and 40 nM for Tables S5 and S6 . Rows are labeled according to the surface proteins and columns are labeled according to the fluorescent probes. Each row contains 236 background-corrected signals [four replicate measurements of the interaction of each surface protein with 59 different probes: only one set of entries for the peptides prepared in duplicate (C/EBPb, ATF-1 and E4BP4) is present]. The data have been processed (Materials and Methods) to remove (i) outliers, (ii) data from probes with atypical distributions and (iii) spots judged to be contaminated by carry-over from previously printed peptides. Rejected data have been assigned values of -100 in the tables.
